BRIEF COMMUNICATION

REPRODUCTION AND GROWTH IN CAPYIVE DEATH ADDERS
ACANTHOPHIS ANTARCTICUS (SQUAMATA: ELAPIDAY)

A caplive catony af Acanthophis antarclicus has been
mifintained at Whyalla, Scouth Australia since 1975, Several
rapers have describad the birth of individual clutches into
the colony 3, Mirtschin has outlined the maintenance
sehedule for the colony® and the release of death adders
bred -at WhyallaS. This paper presents new data on the
bivtogy of A, aniarcricus kept at Whyalla, including
seasonality of madng and births, primary sex ratio, clutch
sire, caudal luring, growth and maturicy.

Adolt snakes were callected fromi Tron Duike (33°1R'S,
337°08'E), Port Germein (33°01'S, 138900 L), Tumby Bay
{34-23'S, 136°06'E) and ‘Ardrossan (34723'S, 37°54'E).
They were housed in-enclosures described by Mirtschin®
at temperatures of 27-30°Cand {ed entirely on housc mice
(AMus musculusy ond rats (Rattes norvegicus). Neonates
aceepted pink mice, Snakes were fedd older, larger mice or
rats commensurate with lncreasing body size and their
ahjlity 10 comsume larger foed items.

Dates of mating and births have been recorded from
the toundation of the colony. Weight (sm) using & Meter
top-loading  balance and 1otal length (em) wsing a
ventimetre 1ule were measured Tor snakes i the colony
of Xnuwn sge in February, June, August and December
1982. Snakes were measured and weighed from clutches
hirn o 1979, 1981 and 1982, Primary sex ratios were
determined by probing® for scven clutehes born between

January 1982 and April 1943 (Table 1), Clatch size was

determined for 14 chitches bort between February 1976
and April 1983,
Length and weight against fime and length against weight
were exaimiined by least-squares regression’. Linear (Y =
a #+ bX), axponential (In¥ - a « bX}, logarithmic (Y
- A + binX) and power (InY = a + blnX) equations
wure used 1o find the best fig ta the data, where Y = the
dependent variable, X = the independent variable, a =
the y-intercept and b = the slope of the fitted fine. For
each regression the coefficient of determination (R2) was
uswd ux the criterion for which éguation best fita given
ser of data, Daw were treated withous regard 1o sex;
The A, arturcticus reported- here show an annui!
reproductive cycle?, mating shortly afrer winter

Tastt V. Daies of birth, sex ralios and cluich sizes for
death adder cluiches born in captivity ar Whyallo,

Clutch Date male female wunsexed total
1 10.1i1.1976 — —_ _ 24
2 20,i11.1976 —_ —_ —_ 19
3 13.11.1977 —_ —_— —_— 10
4 13137.1979 — — — 24
s 28,1, 1981 — — — 1
G JHL 198 — — —_ I3
7 G.il. 1982 7 ] 2 17
8 1044, 1982 12 15 — 27
9 10.1i.1933 7 17 - 24

10 10,01, 1983 b 1l — 16
N 1101983 i6 17 - 33
2 211, 1983 7 4 — 21
13 i 1983 B 17 — 25
14 32011983 Y 7 — 16

brumation and giving birth before brumation the
folluwing year, Mating was observed 24 imes prior 1o
March 1983 und fourteen clutches tolalling 285 neonates
were born jnto the ¢colony during the same period {Tig. 1.
Table 1}. Mating was 4t its height (n October and births
peaked in February and March, Gestation takes four-[ive
months over summer. Minor mating aclivity occurs
shortly after parturition.
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Fig. 1. Monthly occurrence of births (open. bars) and
malings (solid bars) recorded in A. amtarcticus at the
Whyalli Tauna Park South Australia between 1976
and 1983,

Mating has been reported previously for-d, antarcticus
in January-Apriit®: !, and August-December2:0, Shine'?
found that ovulafion takes place in late spring to esrly
summer and embryos were presens ivi females collecied
belween December and March: Males were n
teproductive condition throughout the year,

Oaqe female A, umtarciicus born it 1980 is knowi to
have produced tlutches in four successive years, Hay &
Magnusson!t reported o female who bose clutches For
three years in succession. However, Shine!2 found 1hat
approximately 50% of wild adult females were not in
reproductive copdition over the sumirier months and
conchided they show reproductive asynchrony such tlat
individuals reproduce biannually but the population
reproduces each year, Discrepancies between annual
reproductive cycles reported for coptive death adderyand
bicanial cycles in ihe field are prohsbly due 1o a shifl in
the relative adaptive value of low frequencies of
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teproduction §i captive versus ficld conditionst?. Food
availability and low thermal stiess niay be prime factors
involved here,

The medn primary sex ratio differed signiticanily. from
capectedt with [emales nutnumbering mates (X2[df = 1]
~ 44,032, PN, althoush there was considerable
variation between clutches (Tuble 1), Hay &
Magnusson'¥ havealso poted a significan biss toward
{emales in death adders. The varintion from oxpecied sex
rario cannot be explained by differential repraductive
myesiments by females to harchlings of eacl sex 'Twenhty
seven female neonates fyom Juiches 7 & 8 {Table 1)
measured within 24 hrs of parturition were significanity
heavier (X =5.84, 8D - 0,426 gm, range — 5.22-6.6%)
thun 15 mitles from the'same clutches (% = 5.09, SD -
3,269, range ~ 4.38-5.34) (1A =40] - 6.499, p<0,001),
Dala conjuined in Shines!? table | show wasignilicantly
higher numbey of acdull tales than adult females in wild
populations (X281 = 1] = 4.300, P<0.05). As elapids
have heteromorphic sex chromosomes™ if iv probable
that sex determination in 4. antarcticus is geneljcally
controlled!s. [t is interesting to nite that the sex ratia
bins reverses between captive neonates and wild adults,
indicatiag diftcrential montality between the sexes in wild
populations:

Clutch sizes of 2-24 have been reported previousty Yor
A. gatarcticus!®42_The captive cluteh sizes reported here
(Table 1) (& = 20.4, SD = 6.31) and hy Hay &
Mugnugson? (x - 2008, SD = 230, N = 12} ae
considerably larger than those reported tor lutches in
the fietd (X ~ 7,912,

Neonates have been. ohserved on several occasions
caudal luring immediately post-parturition, This indicales
that caudal luring is an innaté behaviour and ol learned.
Heatwonle & Davison!® fouand 1hat most species which
exhibit caudal luring do so only a5 juveniles. Adult deaih
adders in the Whyalla colony have always been observed
10 wiigple therr tails vigorously whenever an enclosure
is approached and especially when a food item is placed
in the enclosure, Carpenter, Murphy & Carpenter also
have reported sdult Acanthophis caudal luring!?.

Al parturition neonates avergged 15,85 ¢m (SD = L2
i to1al tengurand 5.93 gm (SD = 1.09) in weight. Graowth
by weight was best described by the exponential equatian:

MW = 1822 + 0,123T
where W = weight {gm) and T = age (moj (Fig. 2).
Correlation coefficients {r) were significantly different
hetween  cxponesitial  and  Jogarithane models
(17 0.001)!% but lintar 4ud power models were similar
tu the exponentisl model (s> 0,08} (Table 2y, Growlh
by total length was hest described by rhe linear eguiation:

L — 15907 + 12117
where T is as above, aud L = length (em) (Fie. 3,
Currelation coeffigients of exponential-aid logarithmic
nodels where signiticantly different from the tinear madel
{Rs<0.001) but the power model was similar (P >10.5)
{Table 2). The relativnship between weight and total
length is given by the power equarion:

InW — - 6761 « 3.085InI,

where Wand Toarc osabove. Correlation coeflivients for
the Linear, logarithimic and exponennal models wera alf
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Fig. 2. Gruowth by weight {gm) of captive A, antdreticus
over a four year petfod, Fach symbuol miy represent
moge than one data point.

significantly different from the power model {1's < 0,005}
{Table 2, kg, 4).

In the field newborn A. datarctieus appear fi antunin
measuring 12 cm snout-vent lengih and grow Lo 20 vm
by the oad of the calendar year and 30 ¢m by 21 mots,
This curve considerably underestimatas the cupve fepos fed
here over that fime period for captive animaly, but it does
predict gctual fouith year size accuratefy if extended on
at the same gradient. The vesulis réporied herc may be
taken as an optimum curve for captive desth adders. The
hitial difference in the growth curves may be because
juvenile death adders st Whyalla are fed mice and wild
populations take mostly reptiles in youneger life7.

Wild A. antarcticus do not reach sexual marrity uniil
24 and 42 mo tor males-and lemales, respectively?.

Tase 2. Comparison of regréssion équations Jir
grawth on weight, growth on 1olul fength and weight un
total tength in captive death adders at Whyalla,

Equation R?
Weight vs Ape

W = 4009 & 94347 0,809
W~ 230.233 + 147.133in1" 0.0K2
InW 1822 = 01231 0,942
fuW — 0.217 4+ 1.53UnT 0,885
Length va Aye
L = 15907 + 1.207T 0.941
. — -4,067 + 16,330InT 081t
il = 2;789 + 0.0391 0.923
Inl, = 2,3%0 + 0.462InT 1,493
Weight vs t.englh
W o= 121040 -~ 74991 (.855
W o= — 613,020 + 220,401, 0,770
Inw — 0,286 + 00941 1.939
W = - 6701 + 188t 0.966
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Fig. 3. Growth by length (cimt) of captive A. antaicticus
over a four year period. Each symbol may represent
more than one dala poial,

Newly niature females measure approximalely 30 cm in
length and males 44 cm?. 1n captivity these lengths may
be reached in ten and fifteen months, respectively, Hay
& Magnusson's death adders matured at similar ages to
wild populationsi®, Maturity is generally related to-size
tather than age in reptiles!'%20_ This would explain why
some specimens beld at Whyalla have been observed
mating at 19 mo?.

"Mirtschin, B L (1976) Eferpetofauna 8, 16-17.
2Hudson, P. (1979) Herpetofauna 11, 1!*13
*Mirtschin, T {1982) Herpetofauna 13, 14-17.

1 {1985) In G, Grigg, R. Shine & H. Ehmann
(Eds) "onlogy of Australasian {rogs and reptiles”. (Royal
Zoological Society of NSW, Sydney). pp. 505-509,

5 (1983) 8. Anst, Nat, 58, 24-28,

SFiteh, H. S, (1960) Herpetologica 16, 49-51,

“Sokal, R, R. & Rohlf, F. J. (1981) “Biometry, 2m
Edn”. (W. H. Freeman & Co., San Francisco),
fFisher, R. A, (1930) “The genehcal theory of natural
selection™, (C‘larendon, Oxford).

°Sa|n(-Glruns. H, (1966) Mem. lnst, Butantan Simp.
Internac. 33, 105-114,

1Hay, M. & Magnusson, W.
13-15.

lCogger, H. G. (1983) “Reptiles and Amphibians of
Australia, 3rd Edn” (A. H. & A. W, Reed, Sydney).

L. (1986) Herp. Reyv. 17,

500+
i~ 1004
£ Iny=~87614 3 DBSinx
on
L N=206
— F=0.95 {P<0.009)
o
wl 101
=
e
I T T T 1
0. 0.05 01 0.5 1.0
LENGTH {m)

Fig, 4.Relationship between weight (gm) and length {(cm)
in captive A. antarcticus. Each symbol may represent
more than one data point.

R. Angus, P. Fennell, P. Hudson, W. Ingall, P,
Mirtschin, H, Nygren, J. O'Reilly and H. Van Dyke helped
maintain the snakes upon which this study is based at the
Whyalla Fauna Park: K. Bradley, B. Doherty, T. Guster
and M, Kless¢éns assisted in taking mcasurements. DrJ.
Miller assisted. with. the analysis of growth. Dr R, Shine
and Mr B. Robers read draft manuscripts.

128hine, R. (1980) Herpeiologica 36, 281-289.

13 & Bull, J. I (1979) Am. Nawr. 114, 296-303.

“Mengden, G. A, (1985) In G. Grigg, R, Shine & H.
Ehmann (Eds). “Biology of Australasian {rogs and
reptiles™. (Royal Zoological Society of NSW, Sydney).
pp. 185-192,

gl 8. J. (1980} Quart. Rev. Biol: 53, 3-21.

lﬁl{;alwole, H. & Davison, E. (1976) Herpetolngua 32,
332-336

YCarpenter, C. C., Murphy, J. B. & Cuarpenter, G. C.
(1978) J. Herpetol, 12, 574-577.

3Zar, J. H. [1974) Bmhmustical Analysis {Prentice-Hall
Inc, Englewood Cliffs, New Jersey).

"porier, K. R. (1972) Herpetolagy (Saundets,
Philadelphia).

WGoin, C. 1. & Goin, O. B, (1971) Introduction to Herpe-
tology, 2nd Edn. {Freemair, San Francisto).

G. R.. JOHNSTON, 16 Nottingham Crescent, Glandore, South Austratia 5037,



PARATACAMITE FROM SOUTH AUSTRALIA

Summary



